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Twenty-one species belonging to ten genera of zoosporic fungi were recovered from 23 surface 
water samples collected from ponds of accumulated rainfall in the Riyadh region (Saudi Arabia) 
using sesame seeds as baits at 20 + 2 C. The most common genera were Allomyces (3 species), 
Aqualinderella (1 species), Dictyuchus (2 species) and Pythium (3 species). The remaining six 
genera were less frequent. Four species (Allomyces macrogynus, Aqualinderella fermentans, 
Pythium rostratum and Pythium ultimum) were recorded for the first time in Saudi Arabia. 
Fifty-one species and one variety of terrestrial fungi belonging to 21 genera were also identified 
on glucose and cellulose Czapek's Dox agar incubated at 28 C. The most common species were 
Aspergillus flavus, A. fumigatus. A. niger, A. flavus var. columnaris, Acremonium stictum, 
Cladosporium herbarum, Fusarium oxysporum and Penicillium corylophilum. Some fungi such 
as Chaetomium globosum and Memnoniella echinata were isolated only on cellulose agar 
medium. 


Key words: rainfall, Riyadh, Saudi Arabia, terrestrial fungi, zoosporic fungi. 


Introduction 

The occurrence of zoosporic fungi in different water habitats from various 
geographical regions of the world have been intensively studied (e.g. Dick, 
1972; Johnson, 1974; Hasija and Batra, 1978; Rattan et al., 1980; El-Hissy and 
Khallil, 1989; El-Nagdy and Abdel-Hafez, 1990; El-Hissy, 1994; El-Hissy et 
al., 1996). In Saudi Arabia, there have only been one study on the occurrence 
and distribution of this group of fungi in various habitats (El-Nagdy et al., 
1992). The occurrence and distribution of lower freshwater fungi and terrestrial 
fungi in accumulated rainfall in the Riyadh region have not yet been studied, 
however, in the Riyadh region have not yet been studied. This investigation 
focuses on studying freshwater fungi from accumulated rainfall in this region. 


Materials and methods 
Twenty-three surface water samples were collected during January 1998 
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from some ponds of the accumulated rainfall in the Riyadh region (Saudi 
Arabia). This region is mainly a mountainous area, and has a cold winter with 
an annual rainfall of between 5-12 mL. 

Temperature and pH value of the collected water samples were recorded at 
the time of sampling. Total soluble salts and organic contents were determined 
according to the method described by Jackson (1958). 


Zoosporic fungi 

Aliquots of 20 mL of each rainfall sample were introduced into each of five 
sterile Petri dishes. Six sterilized sesame seed were placed in each Petri dish as 
baits and plates were left at room temperature (-20 C) for 24 h. Colonized 
seeds were then transferred to Petri dishes containing sterile water and 
incubated at 20 + 2 C for 5 weeks during which the colonized seeds with 
zoosporic fungi were transferred several times to sterile Petri dishes containing 
sterile water. The zoosporic fungi that appeared on the baits were examined, 
identified, counted and the numbers were calculated per 30 seeds in every 
sample. 


Terrestrial fungi 

Two mL of each water sample were transferred aseptically into each of ten 
sterile Petri dishes. Modified CZAPEK's Dox agar medium in which glucose 
(10 g/L) or powder cellulose (20 g/L) was used for isolation of glucophilic and 
cellulose-decomposing fungi respectively. Rose Bengal (1/15000) was used as a 
bacteriostatic agent. Five plates were used for each medium and the plates were 
incubated at 28 C or 7-15 days during which the developing fungi were counted, 
examined and identified. The numbers were calculated per 1 mL water in every 
sample. 


Results and discussion 

Chemical analysis show that the organic contents of the water samples 
were poor and ranged between 0.18-0.86%, the total soluble salts fluctuated 
between 0.15-0.97%. The results of pH values reveal no appreciable 
differences. All were alkaline with a pH from 7.1-8.05. Water temperatures 
ranged between 20 and 22 C. El-Nagdy et al. (1992) found that the accumulated 
rainfall and mud collected from the Taif region (Saudi Arabia) were generally 
poor in organic matter and varied between 0.03-0.42%, 0.86-2.9% and their 
contents of total soluble salts ranged between 0.02-0.88%; 0.14-0.74% 
respectively. Also, Abdel-Hafez (1982a) found that the organic contents and 
total soluble salts in Saudi Arabia desert soils were generally low and fluctuated 
between 0.02-0.32% and 0.05-0.46% respectively. 
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Zoosporic fungi recovered on sesame seeds baits 

Twenty-one species of aquatic zoosporic fungi belonging to ten genera 
were collected from rainfall water using sesame seeds as baits (Table 1). Most 
of these species have previously been recorded from accumulated rainfall water 
and mud in Taif, Saudi Arabia (El-Nagdy et al., 1992) Allomyces macrogynus, 
Aqualinderella fermentans, Pythium rostratum and Pythium ultimum were 
recorded for the first time in Saudi Arabia. 

Allomyces was the most prevalent genus and was recovered from 95.7% of 
the samples yielding 22.8% of total fungi. A. arbuscula and A. moniliformis 
were the most common with A. macrogynus was less frequent. This is in 
accordance with the results previously obtained from accumulated rainfall 
water and mud in Taif region which is situated in the western highland region of 
Saudi Arabia (El-Nagdy et al., 1992). These species have also been 
encountered, with varying frequencies, from the River Nile system (El-Hissy 
and El-Nagdy, 1983 and El-Hissy ef al., 1996) ground water of the Kharga 
Oases in the Western Desert of Egypt (El-Nagdy and Abdel-Hafez, 1990). 
Reports indicate that A. abuscula and A. moniliformis have are wide spread in 
tropical and warm regions (Bhargava and Singh, 1965). Allomyces was also 
found in water samples from India (Sirvastava, 1967). 

Aqualinderella (1 species), Dictyuchus (2 species) and Pythium (3 species) 
were also isolated with a high frequency of occurrence. They were recovered 
from 91%, 87%, 56.5% of the water samples, contributing to 14%, 17%, 7% of 
total fungal population respectively. All the identified species in these genera 
have been isolated previously, but with different frequencies from various water 
habitats in Egypt, Saudi Arabia and other countries (Alabi, 1973; Lui and Volz, 
1976; Sati and Khulbe, 1980; Chowdhery and Rai, 1980; Prabhuji, 1984; Klich 
and Tiffany, 1985; El-Nagdy and Abdel-Hafez, 1990; El-Nagdy et al., 1992; El- 
Hissy, 1994; El-Hissy et al., 1996). 

Saprolegnia had a moderate occurrence and was represented by S. 
anisospora, S. ferax and S. hypogyna. Achlya also had a moderate frequency 
and contributed the broadest spectrum of species (6 taxa) of which Achlya 
prolifera, A. dubia and A. debaryana were the most common. Similar results 
were reported by El-Nagdy et al. (1992) from the accumulated rainfall water 
and mud in Taif, Saudi Arabia. The recoverable Saprolegnia and Achlya species 
were encountered, but with various incidences, from various water habitats in 
Egypt (El-Nagdy and Abdel-Hafez, 1990; Khallil er al., 1993; El-Hissy et al., 
1996) and many parts of the world (Alabi, 1973; Khulbe, 1980; Misera, 1982; 
Klich and Tiffany, 1985; El-Hissy, 1994). 

The aquatic taxa identified during this investigation have previously been 
isolated from the Nile system. The aquatic mycota of freshwater in Saudi 
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Table 1. Total counts (calculated per 30 seeds in every sample), and number of isolations of 
zoosporic fungal genera and species from 23 water samples using sesame seeds as baits at 20 + | 
2C. | 
Fungi Total count Number of OR 
isolations 
Achlya 6l ll M 
A, debaryana Humphrey 7 4 L 
A. dubia Coker 8 5 L 
A. prolifera C.G.Nees 16 10 M 
A. proliferoides Coker 5 2 R 
A. racemosa Hildebrand 7 4 L | 
Achlya sp. (non. sexual) 18 g M 
Allomyces 61 22 H | 
A. arbuscula Butler 37 18 H l 
A. macrogynus Emerson and Wilson 11 6 M | 
A. moniliformis Coker and Braxton 13 12 H 
Aphanomyces laevis De Bary 3 z R 
Aqualinderella fermentans Emerson and 38 21 H 
Weston 
Brevilegnia bispora Couch 3 3 L | 
Calyptralegnia ripariensis Hóhnk 5 4 L | 
Dictyuchus 46 20 H 
D. carpophorus Zopf 8 3 L 
D. sterilis Coker 38 19 H | 
Pythium 21 13 H | 
P. rostratum Butler 12 8 M 
P. thalassium Atkins 7 6 M | 
P. ultimum Trow 2 2 R | 
Saprolegnia 27 10 M | 
S. anisospora De Bary 3 2 R | 
S. ferax (Gruith.) Thuret 8 5 L | 
S. hypogyna (Pringsheim) De Bary 7 4 L 
Saprolegnia sp. (non-sexual) 9 7 M 
Thraustotheca clavata (De Bary) 2 2 R 
Humphery 
Total count 267 
Occurrence remarks (OR): H = high occurrence (>11 samples; out of 23); M = moderate | 
occurrence (6-11 samples); L = low occurrence (3-5 samples) R = rare occurrence (<3 | 
samples). 
Arabia is similar to the Nile system in Egypt. 








Terrestrial fungi 
Fifty-one species and one variety of terrestrial fungi belonging to 21 genera 
were also identified (Table 2). 
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Table 2. Total counts (TC, calculated per mL water in every sample) of terrestrial fungi, and 
number of isolations (NCI) of genera and species from 23 water samples. 

















Fungi Glucose Cellulose 
TC NCI "OR TC NCI OR 
Acremonium strictum W. Gams 42 8 M 54 m H 
Alternaria L5 5 L 3.8 $ L 
A. alternata (Fr.) Kreissler 11 4 L 2.6 4 L 
A. tenuissima (Kunze:Fr.) Wiltshire 04 2 R 1. 2 R 
Aspergillus 169.8 23 H 1363 2I H 
A. candidus Link: Fr. 0.1 1 R = - = 
A. clavatus Desmazieres 0.1 1 R 0.1 1 R 
A. flavus Link: Fr. 45.66 18 H 7288 15 H 
A. flavus var. columnaris Raper and Fennell — 5.3 12 H - 5 = 
A. fumigatus Fresenius 52.1 20 H 42.8 20 H 
A. nidulans (Eidam) Wint. 13.2 8 M 72 7 M 
A. niger Van Tieghem 365 16 H: 3271 13 H 
A. rugulosus Thom and Raper 0.4 2 R 0.1 1 R 
A. sydowi (Bain. and Sart.) Thom. and 29: 4 L 2.8 3 L 
Church. 
A. tamarii Kita 1.2 3 a 0.4 2 R 
A. terreus Thom. 10.2 12 H 20.4 11 H 
A. ustus (Bain.) Thom. and Church. 1.6 3 L 0.2 1 R 
A. veriscolor (Vuill.) Tiraboschi 0.5 2 R 1.2: 3 L 
A. wentii Wehmer 0.1 1 R 0.2 1 R 
Botyotrichum atrogriseum Van Beyma T 5 L 1.6 4 L 
Cephalosporium curtipes Sacc. 2 5 L 1.4 Bi L 
Chaetomium 0.2 2 R 3.9 12 H 
C. globosum Kunze: Fr. - - - 3S 11 H 
C. spirale Zopf 0.2 2 R 0.4 1 R 
Cladosporium 6.6 12 H 7.8 10 M 
C. herbarum (Pers.:Fr.) Link Sal 11 H 7 10 M 
C. cladosporioides (Fresenius) de Vries 1.5 kj È 0.8 2 R 
Curvularia lunata (Wakker) Boedijn 5 2 R - - - 
Dorotomyces microsporus (Sacc.) Morton and - - - 0.4 2 
G. Smith 
Fusarium 22 18 H 23 16 H 
F. acuminatum Ellis and Everh, 0.1 1 R - E - 
F. equiseti (Corda) Sacc. 0.5 2 R 1.2 3 L 
". moniliforme Sheldon 7.1 10 M 32 S L 
oxysporium Schlechtendahl 10.2 16 H 82 11 H 
F. solani (Mart.) Sacc. 4.1 13 H 10.4 12 H 
Humicola grisea Traaen 0.4 zi R - a = 
Memnoniella echinata (Riv.) Galloway - E - 2.1 4 L 
Occurrence remarks (OR): H = high occurrence (>11 samples; out of 23); M = moderate 
occurrence (6-11 samples); L = low occurrence (3-5 samples); R = rare occurrence (<3 
samples). 
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Table 2. (Continued). 








Fungi Glucose Cellulose 
TC NCI OR TC NCI OR 
Mucor 12.7 11 H - - " 
M. circinelloides Van Tiegh 04 2 R - - - 
M. racemosus Fesenius 123 10 M 5 . . 
Paecilomyces varioti Bainier 0.9 2 R - - - 
Penicillium 767 20 H 533 15 H 
P. chrysogenum Thom 169 18 H 142 13 H 
P. citrinum Thom. 11.2 7 M 8.6 12 H 
P. corylophilum Dierckx 32.1 16 H 202 15 H 
P. duclauxi Delacroix 0.1 1 R - - - 
P. funiculosum Thom. 154 13 H 84 10 M 
P. jensenii Zaleski 0.4 1 R - - - 
P. martensii Biourge 0.2 1 R In 3 L 
P. oxalicum Currie and Thom. 02 1 R 0.4 2 R 
P. variabile Sopp 0.1 1 R 02 1 R 
P. waksmanii Zaleski 0.1 1 R 0.2 1 R 
Phoma . - - 12 4 L 
P. glomerata (Corda) Wollen Weber and - - - LA 3 L 
Hochafel 
P. humicola Gilman and Abbott - - - 0.1 1 R 
Rhizopus stolonifer Ehrenb. 14 4 È - - - 
Scopulariopsis brevicaulis (Sacc.) Bainier 0.2 1 R - - - 
Stachybotrys chartarum (Ehrenb. Fr.) Hughes — 0.5 2 R 0.8 2 R 
Trichoderma viride Pers.: Fr. 12 $ L 32 6 M 
Trichurus spiralis Hasselbring - - - 0.8 3 L 
Mycelia sterilia (white and dark) 84 10 M Ll 1 M 
Total count 311 246.1 











Glucophilic fungi (recovered on glucose-Czapek’s agar) 

Forty-five species and one variety belonging to 17 genera were isolated on 
glucose-Czapek's agar (Table 2). The most frequent genera were Aspergillus 
(13 species + 1 variety), Cladosporium (2 species), Fusarium (5 species), 
Mucor (2 species) and Penicillium (10 species). From the above genera the 
most prevalent species were Aspergillus fumigatus, A. flavus, A. flavus var. 
columnaris, A. niger, A. terreus, Cladosporium | herbarum, Fusarium 
oxysporum, F. solani. Mucor racemousus, Penicillium chrysogenum, P. 
corylophilum and P. funiculosum. These genera and species were previously 
isolated, but with various numbers and frequencies, from different substrata in 
Saudi Arabia such as rainfall water and mud (El-Nagdy et al., 1992), soil 
(Abdel-Hafez, 1982a) and ferns (Abdel-Hafez, 1984). The remaining species 
were less frequent (Table 2). Almost all of the terrestrial taxa recovered in this 
study had been found in various habitats in Egypt (Abdel-Hafez and Bagy, 
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1985; El-Hissy et al., 1990; Moharrum et al., 1990; El-Nagdy and Abdel- 
Hafez, 1990) and other countries (Bárlocher and Kendrick, 1974; Bettucci ef 
al., 1993; Bettucci and Roquebert, 1995). Terrestrial fungi in aquatic habitats 
are likely to originate from air (Sparrow, 1968), as well as from living or dead 
animal and plant, soil and litter being in contact with water (Park, 1972). 


Cellulose-decomposing fungi (recovered on cellulose-Czapek's agar) 

Forty species belonging to 15 genera were isolated from water samples on 
cellulose-Czapek's agar (Table 2). The results were similar to those on glucose 
agar and the most frequent genera were Acremonium, Aspergillus, Chaetomium, 
Fusarium and Penicillium. The most prevalent species were Acremonium 
strictum, Aspergillus flavus, A. fumigatus, A. niger, A. terreus, Chaetomium 
globosum, Fusarium oxysporium, F. solani, Penicillium chrysogenum, P. 
corylophilum and P. citrinum. These species have also been isolated from soils, 
water and other substrata in Saudi Arabia, Egypt and other countries (Abdel-Hafez 
et al., 1978; Abdel-Hafez, 1982b; Abdel-Kader et al., 1983; Abdel-Hafez and 
Bagy, 1985). The remaining genera and species were less frequent (Table 2). Most 
species recovered on cellulose Czapek's agar were reported to be cellulose 
decomposing (Tribe, 1961, 1966; Stewart and Walsh, 1972; El-Nagdy and 
Abdel-Hafez, 1990). 
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